Altered luteinizing hormone and prolactin responses to excitatory amino acids during lactation.
We have used excitatory amino acids as tools to elucidate changes in hypothalamic function associated with lactation, focusing on the regulation of luteinizing hormone (LH) and prolactin secretion. In these studies, we have compared the responsiveness to NMA (N-methyl-D,L-aspartate), an agonist for the N-methyl-D-aspartate (NMDA) receptor, with that of kainate, an agonist for another type of glutamate receptor, the kainate receptor. To address the issue of the permeability of the blood-brain barrier to either NMA or kainate, systemic and central administration of the drugs were compared. Four injections of either drug were administered at 10-min intervals to cycling or lactating rats suckling 8 pups. All of these treatment significantly stimulated LH secretion in cycling rats. However, neither systemic injections of NMA (40 mg/kg) or kainate (2.5-3.5 mg/kg), nor third-ventricular administration of NMA (2 micrograms/2 microliters) or kainate (0.2-0.3 micrograms/2 microliters) stimulated LH secretion during lactation. In contrast, LH responses to NMA were observed in lactating animals suckling 2 pups. These data demonstrate that the intensity of the suckling stimulus determines the degree of gonadotropin-releasing hormone (GnRH) neuronal inhibition during lactation. Recovery of the LH response to NMA in animals suckling 8 pups was not observed after treatment with RU 486 to block the effects of progesterone. Thus, the elevated levels of progesterone during lactation do not appear to play a role in inhibiting GnRH neuronal responsiveness. Removal of the 8-pup suckling stimulus for 24 h also did not restore the LH response to NMA. However, treatment with RU 486 and removal of the suckling stimulus for 24 h did restore LH responses to NMA, suggesting that progesterone may play a role in prolonging the recovery of GnRH neuronal responsiveness. The prolactin responses to NMA and kainate changed with the reproductive state of the animal and the site of administration. Central injections of either drug stimulated prolactin release in both cycling and lactating animals. In contrast, whereas systemic administration of NMA stimulated prolactin secretion in cycling animals, kainate had no effect. In the lactating animals, systemic administration of either drug inhibited prolactin secretion. Thus, the difference in the prolactin responses to systemic administration of the drugs may not only be due to a difference in the distribution of kainate and NMDA receptors but also to the steady state level of activity of the prolactin-releasing and -inhibiting factors which is determined by the reproductive state of the animal.(ABSTRACT TRUNCATED AT 400 WORDS)